Abstract. Due to its unique long-term coverage and high photometric precision, observations from the Kepler asteroseismic investigation will provide us with the possibility to sound stellar cycles in a number of solar-type stars with asteroseismology. By comparing these measurements with conventional ground-based chromospheric activity measurements we might be able to increase our understanding of the relation between the chromospheric changes and the changes in the eigenmodes.
Introduction
During recent years there has been a growing interest in understanding stellar cycles in general and the solar cycle in particular. The reason for this is partly the indications that the solar activity cycle could cause climate change (see e.g. Svensmark & FriisChristensen 1997) and partly that solar cycle 24 now seems to be around two years delayed compared to theoretical predictions (Zimmerman 2009) .
The "Sounding stellar cycles with Kepler" programme will monitor stellar cycles from the amplitude and frequency shifts of the oscillation modes observed in these stars. By comparing these measurements with conventional ground-based chromospheric activity measurements we might be able to increase our understanding of the relation between the chromospheric changes and the changes in the eigenmodes. Asteroseismic analysis of the Kepler observations also allows us to test the hypothesis put forward by Böhm-Vitense (2007) -that stellar cycles in active stars are generated by the gradient in the rotation 2 Karoff et al. rate close to the surface, whereas the stellar cycles in inactive stars are generated by the gradient in the rotation rate at the base of the convection zone. This can be done as the asteroseismic analysis of the Kepler observations will allow us to measure the depth of the convection zone and give estimates of the internal rotation profile. The details of the "Sounding stellar cycles with Kepler" programme are described by Karoff et al. (2009) .
The ground-based chromospheric activity measurements can be used not only to compare the changes on the stellar surfaces to those in the interior over the stellar cycles and to test stellar dynamo models, but also to calibrate rotation-activity-age relations. This can be done as asteroseismology offers a unique possibility to measure ages of solar-type field stars to a precision of 5-10% (Christensen-Dalsgaard et al. 2007 ) and because asteroseismology provides the possibility to measure the inclination of the stellar rotation axis so that the spectroscopic measured vsini can be converted into equatorial surface rotation rates (Gizon & Solanki 2003) . Also, the first ground-based chromospheric activity measurements that we present here on the potential candidates for observations for the whole mission can be used to rate the different candidates in order to ensure that both active and inactive stars are observed.
Observations
During the summer of 2009 we have measured chromospheric activity for 40 of the stars that have also been observed for one month in the first part of the Kepler survey phase and are therefore candidates for being selected for observations during the whole mission. These stars were selected as described by Karoff et al. (2009) -i.e . as the brightest stars on the cool end of the main sequence. The observations were performed with the high-resolution FIbre-fed Echelle Spectrograph mounted on the 2.6-m Nordic Optical Telescope (Frandsen & Lindberg 2000) . One echelle spectrum with a resolution of 25000 was obtained for each star with an integration time of 420 sec. The raw spectra were reduced and wavelength calibrated using the software package F IEStool. Examples of reduced spectra for an active and an inactive star are shown in Fig. 1 . In order to measure the chromospheric activity we first measure the dimensionless S index as described by Hall et al. (2007) by measuring the flux in four 1-Å-wide bandpasses -two in the Ca ii H & K line cores and two in the continuum away from the Ca ii H & K lines. During the observations we started each night with observing the star HD 157214 which is part of the HK project at Lowell Observatory (Hall et al. 2007 ). It has therefore been possible to calibrate our measured S indices to the S indices measured at Lowell Observatory using the spectrum and S index of HD 157214 measured at Lowell Observatory around the same time as our observations and kindly provided to us by J. C. Hall. We also plan to transform our measured S indices into chromospheric emission fractions R ′ HK and absolute flux F HK (see Hall et al. 2007 for details), but this will only be done when the Kepler observations have provided us with precise asteroseismic measurements of the stellar effective temperatures. Figure 2 shows a histogram of the measured S indices. The stars separate into a nice bifurcated distribution known as the Vaughan-Preston gap (Vaughan & Preston 1980) and the goal for the selection of stars for observations during the whole mission is that these stars will also reflect this distribution.
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